Primary bone manifestation associated with hypercalcemia is an infrequent presentation of acute lymphoblastic leukemia (ALL) in children. An 8-year-old girl was admitted with bone and abdomen pain, vomiting, fever, headache, anemia, elevated serum calcium and normal parathyroid hormone levels. Bone radiographs: osteolytic lesions. Bone marrow biopsy showed an infiltration by ALL with immunohistochemical positivity for CD45, CD20, CD79a, TdT and CD10, clinically characterized by hypercalcemia, multifocal osteolytic lesions and single cytopenia. Bone marrow biopsy was a relevant aid in establishing the diagnosis of multifocal osteolytic lesions, associated with hypercalcemia.
introDuCtion
Acute lymphoblastic leukemia (ALL) is the most common hematologic malignancy of the childhood, occurring under six years of age in 75% of the cases. The clinical and laboratory presentation without leukocytosis is infrequent (1) . Bone lesions in patients with ALL are described in the context of initial manifestations or during its evolution and/or treatment. The association with hypercalcemia, a metabolic emergency, is observed between 0.6% and 4.8% of children with this cancer (2) (3) (4) . We reported an unusual case of a child with lytic lesions, hypercalcemia and peripheral blood single cytopenia, whose diagnosis of ALL was established by the bone marrow biopsy.
CaSE rEPort
An 8-year-old girl was admitted to the pediatric emergency with bone and abdominal pain associated with vomiting, fever, and headache. Initial laboratory tests showed anemia and hypercalcemia (calcium determination of 17.8 mg/dl, reference value: 8.4-10.2 mg/dl), with average levels of parathyroid hormone. Bone radiographs showed osteolytic lesions in upper limbs, lower limbs, skull and vertebrae ( Figure 1) . Bone marrow aspirates, biopsies of lytic bone lesions and assessments by flow cytometry were not representative for diagnostic analysis.
The iliac crest bone marrow biopsy exhibited marked hypercellularity due to an interstitial infiltration by malignant neoplasm with small round cells ( Figure 2 ). There were foci of fibrosis and increased bone marrow reticulin ( Figure 3) . Immunohistochemical study shows positivity for CD45 (2B11 + PD7/26, Dako, ready for use), CD20 (clone L26, dilution 1:250, Cell Marque), CD79a ( JCB117, Dako, ready for use, Figure 4) , TdT (polyclonal, Dako, ready for use, Figure 5 ) and CD10 (56C6, Dako, ready for use, 
DiSCuSSion
Hypercalcemia is a metabolic emergency due to its potential risk of causing cardiac arrhythmia, renal injury, acidosis, hypertension, dehydration and coma (2) . Malignancies are a major cause of elevated serum calcium levels, designating the phenomenon known as hypercalcemia of malignancy. Between 5%-20% of adults with cancer can present this electrolyte complication (2) . In the pediatric population, however, this rate varies from 0.6% to 4.8% (4) . Hypercalcemia may occur in the context of hematological or non-hematological malignancies. Among the former, the plasma cell neoplasms and T-cell lymphomas/leukemia are the most representative (5) . Among non-hematological malignancies, the most relevant tumors are renal cell carcinoma, non-small cell lung carcinomas and breast carcinomas. In childhood, rhabdomyosarcoma, hepatoblastoma, lymphomas, neuroblastomas and central nervous system tumors are the most frequent malignancies related to hypercalcemia (5) . ALL is primarily a disease of childhood, and B-ALL is the most common (80%-85%). It is a lymphoblast neoplasm characterized by immature cells of small to medium size, with scant cytoplasm, large nuclei, and inconspicuous nucleoli. The clinical presentation without bone marrow infiltration defines the designation of lymphoblastic lymphoma, while the bone marrow infiltration defines the diagnosis of ALL. Extramedullary involvement is often reported in skin, bone, soft tissues and lymph nodes (1) .
The clinical feature of B-ALL is a consequence of bone marrow failure, which may exhibit one or combined cytopenias (1) . Hemorrhagic events and fatigue are common and also represent the medullary functional abnormalities (3) . Lymphadenopathy, hepatomegaly, splenomegaly, arthralgia and bone pain are signs and symptoms also reported (1, 3, 6) . The white blood cell count varies from decreased to sharply increased (7) . Patients with extramedullary presentations, like skin, bone and lymph nodes may present average leukocyte count, even in the presence of bone marrow involvement (1) . Bone pain is relatively common and described in approximately 50% of patients (1, 7) . Pain may also occur in the course of the disease or during treatment. The presence of these symptoms should raise the possibility of bone infiltration, imposing the differential diagnosis with Ewing's sarcoma/primitive neuroectodermal tumor (PNET), neuroblastoma and rhabdomyosarcoma (3, 6, 7) . The radiographic osteolytic pattern in the metaphyseal and cortical topography is described in leukemic bone infiltration, and the symptom intensity is related to the degree of damage (3) . The biopsy of bone lesions can be an important tool for differential diagnosis. However, samples can represent only necrotic tissue, hampering diagnosis. In the case of representative biopsies, the morphological findings set this malignancy in the group of small round blue cell malignant neoplasms, and immunohistochemistry becomes crucial for the specific diagnosis (3, 8) . In this report, the initial diagnostic approaches were inconclusive. The bone marrow biopsy provided the diagnosis of B-ALL. The presentation of lytic bone lesions, hypercalcemia, and normal white blood cell count represents an atypical case of B-ALL.
Hypercalcemia in the context of hematological malignancies is explained by: 1) the osteolytic activity induced directly by tumor cells, as shown, for example, in multiple myeloma and some cases of lymphoma; and 2) paraneoplastic manifestation: tumor cells induce production of parathyroid hormone (PTH), which would act as stimulating osteoclast by increased bone resorption and changing the tubular renal physiology (5, 9) . Our patient had hypercalcemia with normal PTH levels. Sukumar et al. (2013) (9) stated the performance of bone marrow biopsy in every child presenting hypercalcemia in which hematological malignancies cannot be ruled out, even in the absence of blood count abnormalities (9) . However, patients with ALL and hypercalcemia with lytic bone lesions without leukocytosis or lymphoid blasts in the peripheral blood are scarce.
In conclusion, patients with hypercalcemia and lytic bone lesions may have bone marrow involvement by hematologic malignancy, even without peripheral signaling. In this setting, bone marrow biopsy is essential for diagnosis through morphological and immunohistochemical studies (4, 6, 10) . Acute lymphoblastic leukemia: primary bone manifestation with hypercalcemia in a child
